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1. TITLE OF THE INVENTION 



Circuitry for Substitution of Defective Chips in Memory 
Cards 

2. WHAT IS CLAIMED IS: 

Circuitry for substitution of defective chips in memory 
cards comprising 

multiple memory chips including at least one spare chip; 
a memory resource to which data that indicates non-usable 
chips among said memory chips is written; and 
a means of decoding that generates data indicating 
substitute chips for said memory chips, selection. of which 
is according to the data written to said memory resource 
and the address-specification data supplied by an external 
source . 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Scope of Utilization in Industry] 

This invention concerns circuitry for the substitution of 
defective chips in memory cards. 

[Prior Art] 

A conventional memory card which includes multiple memory 
chips only has the number of number of memory chips that 
corresponds to the address space allocated to the memory 
card. 

[Problem] 

In a conventional memory card as described above, presence 
of a single defective chip will disable the use of, at 
least, the address area for that chip. This makes the card 
unusable in most cases. 

[Solution] 
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The circuitry of the present invention is comprised of 
multiple memory chips including at least one spare chip; a 
memory resource to which data that indicates non-usable 
chips among said memory chips is written; and a means of 
decoding that generates data indicating substitute chips 
for said memory chips, selection of which is according to 
the data written to said memory resource and the address- 
specification data, which is supplied by an external 
source . 

[Embodiment ] 

The following is a description, with reference to 
drawings, of an embodiment of the present invention. 

Fig. 1 is a block diagram showing an embodiment of the 
present invention. In this figure, only four memory chips 
of the five memory chips 5 to 9 are in use; if one of the 
four chips is defective, the single remaining chip will be 
used in place of the defective chip. The higher-order two 
bits of the address bus (AO, Al) are used as memory-chip- 
select signals and are decoded to four lines of chip- 
select signals (B3 to BO) by decoder 1. These decoded 
signals are fed to converter 2, which determines, on the 
basis of the contents of EEPROM (electronically erasable 
and programmable read-only memory) 3, the substitute chip- 
select signals (C4 to CO) that indicate the chip to be 
substituted. 

The truth table of the input/output of decoder 1 is given 
in table 1. 

When the logical value of the enable signal (EN) supplied 
through the control signal line 12 is "1", the operation 
of decoder 1 is enabled and writing to EEPROM 3 is 
disabled. When the logical value of the enable signal (EN) 
is "0", the operation of decoder 1 is disabled and writing 
to EEPROM 3 is enabled; the three bits of data (n2 to nO) 
which will be used to indicate the chip for substitution 
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by inhibiting access to the defective chip (single chip) 
are then written to EEPROM 3 via data bus 10. 

The relationship between the input and output of converter 

2 is as shown in table 2 . Which memory chip should be 
substituted can be determined by the three bits of data 
(n2, nl, nO) read out from EEPROM 3. 

For example, if memory chip 5 has become defective, 
writing the value "001" to EEPROM 3 enables the use of the 
four chips other than memory chip 5 . 

[Effects of the Invention] 

With the present invention as described above, the defect 
rate of memory cards can be reduced by furnishing the 
memory card with one or more spare memory chips and using 
these as substitute chips when any of the chips is 
defective. 

4. BRIEF DESCRIPTION OF DRAWING 

Fig. 1 is a block diagram that illustrates one embodiment 
of the present invention. 

1 : decoder 

2 : converter 

3 : EEPROM 
4: inverter 

5 through 9 : memory chips 

10: data bus 

11: address bus 

12: control-signal line 
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